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Presentation Overview
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Advanced Systems

* The Import Process for PNM Use Cases

» Background on NIST Knowledge Base
Development
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I Next Generation of Systems Will Be More Complex and
More Challenging to Specify, Document and Manage
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I Why Use a Model and Tools?

» Systems are Becoming More Complex
» Scale and Scope of Next Generation Equipment
— Thousands to Millions of Pieces of Field Equipment
— Diverse Physical Media
— Equipment Supplied by Multiple Providers
— More Sophisticated Control and Management
* Need to Manage and Document Systems:
— Initial Requirements and Designs
— Life Cycle Management

* Open Standards Drives Need for Well Managed
Equipment Interfaces and Integration
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: Use of

I IntelliGrid Requirements Development

“Word” Document

a “Domain Template”

Used for narrative
discussion

Performance
Level Details
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I Conversion from Requirements to A Model

“Use Case Templates”
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I Requirements Template Example Use Case:
Customer Communications

Step 1. Develop a Narrative
Description of the Application

* An expert describes in text form how a given future power
engineering function is performed including the high level
business and technical context.

 Narrative focuses on the necessary distributed computing
needs/requirements of the function

* Includes diagrams that can be understood by the
stakeholder communities..power engineers, rate
administrators etc.
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I Requirements Template
Step 2. Identify the Actors

« From the narrative, determine the key players, or Actors (devices, people,
systems).

* Name the actor and describe what it does in tabular form

1.5 Afttor (Stakeholder) Roles

Ciranping (Compniny) I Group Deveription
Letors Functioning from Customer Premises Actors that perfornn their specific funciions frm the premises of e Customer,
Actor Neme tctar Type Avtar Deveription
(pervom, device,
sysdem efe.)
Customer Energy System CEMS. Customer owned premise system which interfaces with the Home Area
Management System Network and the AMI Premise Interface to provide services for load management
and di d Additionally, may provide the Customer ability to

control Customer owned equipment independent of the AMI.

Customer Person Residential or small business energy user that has a contract with the utility 1o
receive electrical service from the utility and have a meter installed (possibly an
AMI Meter). The Customer may or may not participate in programs provided by the
utility including pricing events, load control or distributed generation.

AMI Premise Interface System The AMI Premise Interface is one of the communications radios that could be
“under glass” of the AMI Meter. (There are two radios built in to the AMI Meter,
One is for the AMI System and is a longer range radio. The other is for the AMI
Premise Interface and it has a smaller range.) This is the communication resource to
the Inverter and the Home Area Network (if available)
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I 3. Identify the Information Exchanged
between Actors

» What information do the actors exchange?

» Focus on exchanges that may cause communications
problems.

| Tnformation (Hject Name Information Object Description

PNM Solar PV Incentive Program | apslication available on the PNM Website for the Customer to complete when they are interested in
| Application cnrolling in the Solar PV Incentive Program.

Approval of the PNM Solar PV

Approval of the Customer Application for the Customer to complete when they are interested in

Incentive Program Application enrolling in the Solar PV Incentive Program.

Installation Phase Installation phase of the Customer PV System.

Completed PV Install Completion of the installation of the Customer PV System.
i\;:ig:;::;\-" Hiati Equip and Account Information for the Customer PV Installation
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I Example Use Case: Meter Reading
4. Define Steps

* What happens, and in what order? Steps are numbered.
* References the actors and the information

« Formal, rigorous, machine-readable description of the
narrative
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I Example Use Case: One Way AMR
5. Identify Architectural Issues

* For each step, mark multiple-choice X's regarding configuration,
guality of service, security and data management

* A machine-readable rating of qualitative values.
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Unified Modeling Language

* A Standardized Form of Graphically Representing System
Processes

» Standardized by the Object Management Group
» Developed out of the Software Industry
* A way to represent applications to complement text
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Import Requirements into System Model

S Ay

(CASE) Tool
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I Easy To Draw Diagramming:

the Unified Modeling Language

Rectangles represent objects and
information

Ovals represent applications or
functions

o

Stick figures represent persons,
organizations, devices...

Lines represent relationships or
associations

File Folders represent groupings
of related information
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Comparison of stick figure vs. graphic

diagrams

Stick Figure version

Graphics version
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Introduction to UML Diagrams

Introduction to IntelliGrid Diagrams

B .

aUseCaseDiagram
What: AClassDiagram

aSequeﬁceDiagram
How:

5o S

anActivityDiagram
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— |A sequence diagram also illustrates the "how” an applicationis

AUse Case Diagram presents an example of an application or function.
Itis used to illustrate "who" is involved in the application(s).

implemented. Sequence diagrams focus on the flow of messages
relative to the passage oftime.

[
An activity diagram illustrates a business process. Itis the "how” a
funetion is logically implemented. | shows the step by step flow of
activities hetween paricipants in the process, as well as, the pieces of
information exchanged and what causes the fransition from one step to
the next
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Use Case Diagram : Who is involved... Customer
Provides PV Based Generation Source Example
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A Class Diagram Shows the Composition of
What a Class or Object Is

A class is the model of some logical function or capability. It is a template from which
"instances" or "objects" can he created. Each objectthatis aninstance of a class has
the properties (aftributes) and functions (methods) of that elass

|
An attribute is a single property or AClass

characteristic of a class =

“[-anAftributes
-anotheratiribute

Amathod is an operation that can be performed ona | L +Allethod( aParameter o

member of a class, A method often has parameters +Anotheriethod( aParamster, anotherParameter)
that are information that is provided to the method to
enable itto perform its function. anAssatiation

An association represents some relationship
between classes, ohjects, or other mode|

Associations have two ends and

— connecttwo or more elements. Each "end" ofthe

association can have information that describas
the nature of this "end" in the association.

Actors are classes too and can have attributes and
methods. For example a person may have attributes
P’ of limbs senses, organs, and a brain; methods of
AnotherActor AThirdActor AnActor maoving, calculating, bill paying, etc....
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I A Sequence Diagram Shows How a Use Case

ﬁ : RS : :ﬁ : : : i :
Customer . NetBilling Meter . Metering Department PV Program Manager
I . o . . 1:sét(PNM éolarPVIﬁcentive Frogra IAppIicatioh)
_— e S A
| |
e L L
L | | . . . |- 2 set{ PNM Sc
| | |
P fr S
3: set( Approval of the PNM Solar PV Ingentive Prodram £
f 0 : : : .
........... I
|| I : I
|" 4: set{ Installation Phase ) X X | ||
........... T T R
| | I
ELECTRIC POWER
© 2007 Electric Power Research Institute, Inc. All rights reserved. 19 ‘:PEI SESCARCHERILIE

Customer Provides PV Based Generation
Source example - Steps Show How it is
implemented
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I Normalization Process Examples

* Actors Before * Actors After
— Electric Meter
— Line Meter Device
— Meter Device — Meter
— MeterDevice
— Meters
— MeterDataManagementAgent
— Meter Data Management

Agents -— MeterDataManagementAgent
- MDMA (MDMA)

— MDMAMetering
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I Graphic of Smart Grid IKB Model

Who are the stakeholders and
participants in the

3 the Smart Grid
"7’ How
Ci i
NIST Interoperability

Knowledge Base - IKB

Information
models \

/ How do the
applications of

Smart Grid work

|__— | Represents the scope of

Smart Grid
applications

Where do logical
interfaces reside
within products |__— | hich core technologies and

standards comprise the
Smart Grid
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Presentation Overview

» Background on Models and Tools For
Advanced Systems

|:> * The Import Process for PNM Use Cases

» Background on NIST Knowledge Base

Development
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I Import Process e ——

Summary

Word
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Presentation Overview
[

» Background on Models and Tools For
Advanced Systems

* The Import Process for PNM Use Cases

|:> « Background on NIST Knowledge Base
Development
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Knowledge Base Definition
EEE————

* A centralized repository of information, a database of
knowledge about a particular topic.

» May be Machine Readable and/or Human Readable
* Not a Static collection of information but dynamic

* For the Smart Grid:
— Information on Use Cases and Requirements
— Status of Standards Development

— Ontology/Glossary of Standardized Terms Traceable
to Standards

— A tool for graphical renderings of content
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Project Context and Background
I

* “NIST Plans to develop a publicly-accessible
interoperability knowledge base that will be the repository
of information necessary to do standards assessments*”

* EPRI Project Goals:

— Assist Technical Integration of EPRI’s Prior Work into
the NIST Knowledge Base

— Develop Methods to Import Use Case “template”
Information into the Knowledge Base Model

*Patrick Gallagher, Ph.D., Testimony Before the Committee on
Energy and Natural Resources US Senate
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. NIST Smart Grid Interoperability Knowledge Base >> Draft System Concept Diagram, Version 1.0
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Questions?

Critical Integration Technologies and Standards
+Intelligrid-Based Use-Case Analysis - Zigbee/Homeplug, BACNET — Customer Side
+ IEC Standards - Utility Side + CIM - Operations Integration

] Distributed Resources | j Energy Efficiency l Demand Response
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